Furthermore, defects in E3 ubiquitin ligases can cause aberrant meiocyte development.
128
For instance, mouse mutants of a putative ubiquitin ligase MEI4, a mouse ortholog of 129 Human Enhancer of Invasion 10 (HEI10), show defective assembly of chromosomes at 130 the metaphase plate during meiosis I, leading to arrest and apoptosis (Ward et al., 2007) .
131
In addition, male mice deficient in another E3 ligase, Cul4A are also infertile.
132
Spermatocytes in Cul4A-/-mice are arrested at late prophase I and have persistent DSBs, In this study, we report the identification and functional analysis of the F-box gene 
RESULTS

151
Identification of mof mutants 152 To identify genes that are essential for rice anther development, we performed a forward wild-type anthers were vacuolated, whereas in mof they were over-vacuolated
181
(Supplemental Figures 1A, 1B, 1I and 1J ). These vacuoles appeared ruptured during early 182 meiosis and were similar to those exhibiting programmed cell death in the wild-type 183 tapetum (Wu and Cheung, 2000) . At later stages, these aberrant meiocytes collapsed to 184 debris, and totally degraded (Supplemental Figures 1K to 1P ).
186
The Male Sterility of mof Is Caused by Genome Fragmentation during Meiosis
187
The degradation of pollen mother cells suggested that the male sterility might be a result 
201
In mof, chromosomes appeared normal at leptotene in male meiocytes, indicating that 
Pairing
223
The clustering of telomeres into a "bouquet" is one of the mechanisms thought to To understand whether homologous chromosome pairing was defective in the mutant, 
MOF Is Required for SC Formation
249
The synaptonemal complex stabilizes initial chromosomal axial associations and 
MOF Encodes An F-box Containing Protein
294
To identify the MOF gene, we initially used a map-based cloning approach to locate the 295 MOF locus between two InDel molecular markers, OS407 and OS408, on chromosome 4.
296
To finely map MOF, we used 533 mutants from an F2 mapping population that enabled 297 us to narrow down the region to 160-kb between two InDel markers HY407-002 and 298 HY407-05-1 ( Figure 6A ). We then used MutMap, a method based on whole-genome 299 re-sequencing of pooled DNA (Abe et al., 2012), to identify the mutation in the mof gene.
300
There was a two-nucleotide deletion in the first exon of the candidate gene 
MOF Is Essential for Early Meiotic Events in Rice
382
Meiosis is a complex and highly controlled process, which is not only regulated by program. In this study, we described the functional characterization of a rice F-box 389 protein, MOF, which is involved in male meiotic progression in rice.
390
MOF encodes a putative F-box containing protein that belongs to the FBX subfamily. 
MOF Is Required for Meiotic Progression in Rice
470
In eukaryotic organisms, the integrity of genetic information is maintained through the In our study, we found that the meiotic progression in mof was arrested at a later stage 499 than in am1 mutants. The aberrant chromosome behavior in mof is similar to the 500 am1/osam1 mutants, including a lack of telomere bouquet formation, defective 
MOF Is Required Specifically for Male Meiotic Progression
514
Depletion of most meiotic genes in plants leads to defects in both male and female cells. 
527
The Drosophila polyubiquitin Ubi-p63E is critical for meiotic cell cycle progress in male 
METHODS
548
Plant Materials and Growth Conditions
549
All plants (Oryza sativa) were grown in the paddy field of Shanghai Jiao Tong University.
550
The F2 mapping population and MutMap mutants were generated from a cross between 
Characterization of Mutant Phenotypes
556
The photography of plant materials, nuclei staining using DAPI, SEM, TEM, TUNEL 
Antibody Production
560
The antibodies against OsCenH3, REC8, γH2AX, COM1, RAD51C, PAIR2, PAIR3 and 561 ZEP1 were produced respectively in mice and the latter six in rabbits, as previously 
Immunolocalization Assays
578
Immunolocalization was conducted as described by a previous study (Wang et al., 2010) . The amino acid sequences were aligned using MUSCLE 3.6 with the default settings 
RT-qPCR Assays
619
Total RNA isolation, RT-qPCR procedures and data calculation were performed as Table 1 ). The Y2H assays were performed using the Matchmaker Yeast Two-Hybrid System 637 (Clontech). All protocols were carried out according to the manufacturer's user manual. 
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Immunolocalization of PAIR2 (magenta) (A), PAIR3 (magenta) (B) and ZEP1 (magenta)
746
(C) at zygotene in both wild type and mof. Bars = 5 μm. 
